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Rudimentary roof catchments provide drinking water for some households
in the United States.



Appendix B—Summary of Findings

Needs for Water Systems in the States*

Exhibit B-1—Total Need by Category
Exhibit B-2—Current Need by Category
Exhibit B-3—Total Need by System Size
Exhibit B-4—Current Safe Drinking Water Act Need
Exhibit B-5—Total SDWA and SDWA-Related Need

Needs for American Indian and Alaska Native Water Systems

Exhibit B-6—Total Need for American Indian and Alaska Native Water Systems by EPA Region
Exhibit B-7—Need by Category for American Indian and Alaska Native Water Systems
Exhibit B-8—Total SDWA and SDWA-Related Need for American Indian and Alaska Native Water

Systems

* Needs for water systems in the States do not include needs for American Indian and Alaska Native water systems. Needs for Palau (approximately
    $17.2 million) are not included in this report because Palau is not eligible to participate in the Drinking Water State Revolving Fund.



Appendix B Drinking Water Infrastructure Needs Survey

Distribution and transmission line
breaks result in loss of service and
can lead to contamination. Breaks
can sometimes be dramatic. The
road collapsed under these cars, at
right, after a water main break in
Fort Lauderdale. Below, a work
crew repairs a water main break in
San Francisco.

S
an

 F
ra

nc
is

co
 C

hr
on

ic
le

C
ou

rt
es

y 
of

 t
he

 F
or

t 
La

ud
er

da
le

 S
un

-S
en

tin
el

The total infrastructure need for
water systems regulated by the
States is $137.1 billion.

Total Need by Category

Exhibit B-1: (facing page)
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)srallod59'.naJfosnoillimnideenraey-02(yrogetaCybdeeNlatoT:1-BtibihxE

etatS
dnanoissimsnarT

noitubirtsiD
tnemtaerT egarotS ecruoS rehtO latoT

amabalA 8.968 4.384 9.981 2.111 9.4 2.956,1
aksalA 3.874 5.341 3.39 5.94 6.6 2.177
anozirA 5.225 7.046 4.211 9.07 3.7 7.353,1

sasnakrA 6.210,1 8.087 2.441 0.38 9.3 5.420,2
ainrofilaC 8.338,8 1.979,4 1.445,1 3.218,2 5.446 0.418,81
odaroloC 2.929 7.136 3.941 4.991 5.93 1.949,1

tucitcennoC 6.508 3.253 0.401 6.38 2.11 7.653,1
erawaleD 3.842 4.26 3.03 6.72 0.3 6.173

aibmuloCfotcirtsiD 8.011 7.21 2.8 0.0 0.0 6.131
adirolF 5.071,2 3.713,1 1.204 5.263 9.28 3.533,4
aigroeG 7.798,1 4.598 8.922 5.562 4.6 8.492,3
iiawaH 3.731 4.251 9.64 1.39 2.1 9.034

ohadI 9.733 2.111 1.07 3.96 7.1 2.095
sionillI 9.760,3 0.205,1 8.964 9.822 9.08 7.943,5
anaidnI 2.529 9.074 5.371 7.97 4.52 7.476,1

awoI 9.216,1 4.863 5.761 6.19 5.51 9.552,2
sasnaK 5.181,1 7.125 3.961 3.79 6.6 5.679,1

ykcutneK 9.943,1 9.575 7.631 1.251 6.9 2.422,2
anaisiuoL 5.640,1 7.375 7.091 3.131 2.11 5.359,1

eniaM 6.545 1.991 3.38 5.23 9.4 5.568
dnalyraM 3.127 7.203 5.341 6.96 7.74 7.482,1

sttesuhcassaM 8.636,3 8.635,1 0.244 5.182 9.74 1.549,5
nagihciM 1.157,2 3.252,1 7.222 9.171 9.83 8.634,4

atosenniM 4.473,1 0.735 6.222 4.572 3.82 6.734,2
ippississiM 2.130,1 4.152 4.071 2.811 9.4 1.675,1

iruossiM 1.839 8.025 7.242 8.311 5.36 9.878,1
anatnoM 5.873 2.561 6.17 8.44 5.2 6.266
aksarbeN 3.174 4.603 1.87 7.09 3.6 9.259

adaveN 6.252 7.261 0.24 6.85 0.9 9.425
erihspmaHweN 6.204 0.071 3.49 9.74 2.2 0.717

yesreJweN 8.964,2 2.856 5.092 5.361 2.13 2.316,3
ocixeMweN 0.985 9.861 2.59 3.671 3.31 7.240,1

kroYweN 3.006,6 0.750,2 4.535 0.067 8.921 5.280,01
aniloraChtroN 8.194,1 3.837 4.552 8.812 8.9 1.417,2

atokaDhtroN 4.123 7.971 5.35 1.03 2.2 9.685
oihO 6.086,2 7.613,1 1.835 2.172 7.99 3.609,4

amohalkO 1.380,1 7.076 8.771 1.58 7.41 4.130,2
nogerO 9.360,1 6.055 1.662 8.552 8.11 2.841,2

ainavlysnneP 7.458,2 2.962,1 1.824 1.971 0.52 0.657,4
ociRotreuP 6.271,1 2.195 5.712 9.172 8.0 0.452,2

dnalsIedohR 2.924 5.071 3.13 9.71 7.7 7.656
aniloraChtuoS 9.817 9.115 4.221 4.301 2.4 8.064,1

atokaDhtuoS 4.603 4.141 8.36 0.35 2.4 7.865
eessenneT 7.279 2.166 6.971 7.44 0.31 2.178,1

saxeT 6.751,7 5.870,3 5.599 1.810,1 9.411 6.463,21
hatU 4.635 1.613 7.501 1.57 1.21 4.540,1

tnomreV 8.762 9.801 8.84 6.13 2.2 3.954
ainigriV 9.614,1 8.569 7.812 6.572 9.66 9.349,2

notgnihsaW 8.543,2 0.237 1.706 5.042 4.501 8.030,4
ainigriVtseW 7.675 8.043 7.501 7.36 3.3 2.090,1

nisnocsiW 3.520,1 4.525 5.771 2.521 9.31 2.768,1
gnimoyW 4.312 2.311 4.92 0.33 8.1 7.093

latotbuS 0.633,67 0.648,53 6.887,11 3.708,01 2.609,1 2.486,631

aomaSnaciremA 2.21 8.4 3.3 9.1 3.0 5.22
mauG 3.33 6.5 6.01 1.75 0.0 7.601

.sIanairaMnrehtroN 5.01 7.81 4.2 6.2 0.1 1.53
sdnalsInigriV 5.931 4.44 0.43 1.5 2.0 1.322

latotbuS 4.591 4.37 4.05 6.66 5.1 3.783

latoT 5.135,67 4.919,53 0.938,11 9.378,01 7.709,1 5.170,731
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Exhibit B-2: (facing page)

Current Need by Category

Approximately $75.7 billion is for
projects needed now to protect
public health at water systems
regulated by the States.
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Periodically, storage tanks must be
drained, sandblasted, and covered with
epoxy paint. If this refurbishment is not
done, water quality can deteriorate and
microbiological contamination can
occur. Pictured above is an outside view
of a storage tank needing rehabilitation.
The insert is an underwater photo of the
inside wall of a water storage tank that
is overdue for rehabilitation. These are
rust deposits that can harbor bacteria
and lower water quality. Over one third
of the water systems in the country need
to rehabilitate storage tanks.
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)srallod59'.naJfosnoillimni(yrogetaCybdeeNtnerruC:2-BtibihxE

etatS
dnanoissimsnarT

noitubirtsiD
tnemtaerT egarotS ecruoS rehtO latoT

amabalA 4.874 4.101 6.431 4.08 0.0 8.497
aksalA 3.533 0.34 8.56 1.73 0.0 3.184
anozirA 4.283 5.573 0.19 7.94 0.0 6.898

sasnakrA 6.987 1.724 5.801 2.05 0.0 4.573,1
ainrofilaC 9.225,5 2.580,2 9.879 7.564,2 2.1 8.350,11

odaroloC 1.784 7.332 3.68 0.711 0.0 1.429
tucitcennoC 7.562 8.28 3.74 9.83 0.0 8.434

erawaleD 3.151 6.6 1.71 0.71 0.0 1.291
aibmuloCfotcirtsiD 1.101 0.0 2.8 0.0 0.0 3.901

adirolF 1.816,1 0.793 5.333 3.503 0.0 0.456,2
aigroeG 2.282,1 5.633 9.841 2.541 0.0 8.219,1

iiawaH 1.801 1.58 3.34 9.09 0.0 4.723
ohadI 7.881 4.62 6.04 4.34 0.0 1.992
sionillI 2.684,1 7.033 6.932 5.381 0.0 0.042,2
anaidnI 0.216 9.611 3.421 9.06 0.0 1.419

awoI 9.181,1 5.07 1.39 2.84 0.0 8.393,1
sasnaK 2.668 3.652 8.131 1.06 0.0 4.413,1

ykcutneK 4.476 2.431 9.09 5.83 0.0 0.839
anaisiuoL 7.927 5.191 9.141 4.58 0.0 6.841,1

eniaM 4.293 9.66 2.25 8.91 0.0 3.135
dnalyraM 6.345 2.341 7.89 6.93 0.0 1.528

sttesuhcassaM 7.103,2 3.993 5.404 7.912 0.0 1.523,3
nagihciM 8.897,1 4.214 7.531 0.021 0.0 8.664,2

atosenniM 9.313 9.55 9.511 8.311 0.0 5.995
ippississiM 7.176 0.92 0.721 0.48 0.0 7.119

iruossiM 2.545 5.631 1.571 5.58 0.0 3.249
anatnoM 3.091 9.53 3.04 4.32 0.0 0.092
aksarbeN 8.452 7.671 2.84 8.96 0.0 5.945

adaveN 0.541 6.35 2.92 3.71 0.0 2.542
erihspmaHweN 6.012 8.24 9.43 6.22 0.0 9.013

yesreJweN 1.904,1 0.941 8.351 9.49 0.0 8.608,1
ocixeMweN 7.574 6.29 3.57 4.461 0.0 9.708

kroYweN 1.936,4 9.160,1 6.293 6.976 0.0 2.377,6
aniloraChtroN 2.431,1 6.671 1.191 2.251 0.0 1.456,1

atokaDhtroN 0.411 9.73 8.53 5.21 0.0 2.002
oihO 8.914,1 9.814 8.653 4.281 0.0 9.773,2

amohalkO 7.518 6.872 1.931 4.66 0.0 8.992,1
nogerO 0.525 2.871 9.161 5.98 0.0 6.459

ainavlysnneP 1.429,1 8.883 9.723 0.931 0.0 9.977,2
ociRotreuP 4.086 0.213 2.76 4.852 0.0 9.713,1

dnalsIedohR 3.781 6.74 1.92 7.41 0.0 7.872
aniloraChtuoS 7.283 3.371 5.78 0.05 0.0 5.396

atokaDhtuoS 5.651 2.73 8.92 0.32 0.0 5.642
eessenneT 3.525 6.322 7.89 1.23 0.0 8.978

saxeT 7.301,4 2.601,1 3.675 0.314 0.0 2.991,6
hatU 3.082 8.47 9.96 7.95 0.0 6.484

tnomreV 1.161 8.73 6.23 0.52 0.0 6.652
ainigriV 8.790,1 7.454 7.661 7.461 0.0 0.488,1

notgnihsaW 0.633,1 8.713 5.954 2.471 0.0 5.782,2
ainigriVtseW 1.924 8.851 8.28 0.45 0.0 8.427

nisnocsiW 8.884 1.461 9.231 9.38 0.0 8.968
gnimoyW 6.231 2.83 9.02 3.92 0.0 1.122

latotbuS 9.740,74 0.187,21 6.578,7 4.696,7 2.1 1.204,57

aomaSnaciremA 5.9 7.1 7.2 6.1 0.0 6.51
mauG 1.13 7.0 4.01 0.75 0.0 2.99

.sIanairaMnrehtroN 7.7 3.1 3.2 5.2 0.0 7.31
sdnalsInigriV 6.801 2.21 0.42 3.3 0.0 1.841

latotbuS 9.651 9.51 4.93 4.46 0.0 6.672

latoT 8.402,74 9.697,21 0.519,7 7.067,7 2.1 7.876,57
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Appendix B Drinking Water Infrastructure Needs Survey

New York City is in the process of
constructing tunnels designed to add
redundancy and deliver hundreds of
millions of gallons of water per day to
city residents. Workers, at right, are
drilling holes for dynamiting. A worker,
below, inspects a recently concreted
tunnel to ensure it is ready to be put on
line. Redundancy will help the city
ensure an adequate water supply in the
event of a tunnel failure and will enable
inspections and maintenance of the
city's two other main tunnels.
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Total Need by System Size

The largest share of the total
need is for infrastructure
improvements at large water
systems, those serving more
than 50,000 people.

Exhibit B-3: (facing page)
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Drinking Water Infrastructure Needs Survey Appendix B

)srallod59'.naJfosnoillimnideenraey-02(eziSmetsySybdeeNlatoT:3-BtibihxE

etatS smetsySegraL smetsySmuideM smetsySllamS latoT

amabalA 4.783 9.786 0.485 2.956,1
aksalA 7.09 4.631 1.445 2.177
anozirA 5.485 2.443 0.524 7.353,1

sasnakrA 6.752 5.101,1 4.566 5.420,2
ainrofilaC 1.574,31 0.603,3 9.230,2 0.418,81

odaroloC 1.976 6.726 4.246 1.949,1
tucitcennoC 7.145 1.664 9.843 7.653,1

erawaleD 2.981 7.12 7.061 6.173
aibmuloCfotcirtsiD 6.131 0.0 0.0 6.131

adirolF 9.069,1 8.281,1 6.191,1 3.533,4
aigroeG 3.649 8.924,1 8.819 8.492,3

iiawaH 8.71 2.623 9.68 9.034
ohadI 4.18 2.501 6.304 2.095
sionillI 9.197,1 4.871,2 4.973,1 7.943,5
anaidnI 2.733 9.656 6.086 7.476,1

awoI 9.603 2.861,1 8.087 9.552,2
sasnaK 3.915 5.416 7.248 5.679,1

ykcutneK 2.216 7.510,1 3.695 2.422,2
anaisiuoL 2.374 4.956 9.028 5.359,1

eniaM 2.032 6.623 6.803 5.568
dnalyraM 5.647 9.372 4.462 7.482,1

sttesuhcassaM 8.662,3 2.524,2 0.352 1.549,5
nagihciM 4.718,1 4.117,1 1.809 8.634,4

atosenniM 4.915 6.752,1 7.066 6.734,2
ippississiM 0.52 8.375 3.779 1.675,1

iruossiM 4.674 9.963 6.230,1 9.878,1
anatnoM 4.28 7.302 6.673 6.266
aksarbeN 6.032 1.052 2.274 9.259

adaveN 1.782 7.09 1.741 9.425
erihspmaHweN 5.27 0.522 4.914 0.717

yesreJweN 4.509,1 2.383,1 6.423 2.316,3
ocixeMweN 3.372 1.624 3.343 7.240,1

kroYweN 4.883,6 4.546,1 7.840,2 5.280,01
aniloraChtroN 7.126 2.328 3.962,1 1.417,2

atokaDhtroN 5.921 5.722 9.922 9.685
oihO 3.252,2 5.125,1 5.231,1 3.609,4

amohalkO 5.993 9.345 0.880,1 4.130,2
nogerO 6.556 2.828 4.466 2.841,2

ainavlysnneP 9.698,1 1.852,1 0.106,1 0.657,4
ociRotreuP 4.301,1 2.687 3.463 0.452,2

dnalsIedohR 6.944 9.951 1.74 7.656
aniloraChtuoS 4.053 8.476 6.534 8.064,1

atokaDhtuoS 7.67 4.671 6.513 7.865
eessenneT 9.132 0.261,1 4.774 2.178,1

saxeT 8.591,6 1.287,2 7.683,3 6.463,21
hatU 2.844 1.713 0.082 4.540,1

tnomreV 2.12 9.921 2.803 3.954
ainigriV 8.626,1 8.985 4.727 9.349,2

notgnihsaW 9.282,1 0.232,1 9.515,1 8.030,4"
ainigriVtseW 8.411 5.182 8.396 2.090,1

nisnocsiW 4.527 1.654 7.586 2.768,1
gnimoyW 8.19 1.49 8.402 7.093

latotbuS 6.973,85 2.532,14 5.960,73 2.486,631

aomaSnaciremA — 2.6 2.61 5.22
mauG 1.97 0.02 6.7 7.601

.sIanairaMnrehtroN — 4.13 7.3 1.53
sdnalsInigriV — 7.111 3.111 1.322

latotbuS 1.97 3.961 9.831 3.783

latoT 7.854,85 5.404,14 4.802,73 5.170,731
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Appendix B Drinking Water Infrastructure Needs Survey

Sludge Removal

Rapid Mix

TREATMENT OF SURFACE WATER

2 3 4

Lake, River, or Holding Basin

Intake
(Pump Station)

Flocculation Sedimentation

Disinfectant Addition

5 Filters

6

Clearwell
Detention7

Pump

Customers

Chemical Addition1

Usually, surface water is treated using a
conventional filtration process designed to
remove suspended solids, organic and
inorganic contaminants, pathogenic
organisms, and tastes and odors. Almost
40 percent of water systems with surface
water sources have a need to build, rebuild,
or improve surface water treatment plants.
This schematic shows how these plants
work.

1. Chemical Addition:  Chemicals, usually
coagulants and disinfectants, are added
to untreated surface water to make
contaminants, including pathogenic
organisms, easier to remove.

2. Rapid Mix:  In this stage, chemicals are
quickly blended with untreated water to
facilitate chemical reactions.

3. Flocculation:  The water is slowly mixed
in flocculation basins. The slow, gentle
mixing allows chemically destabilized
particles to come into contact with each
other so that larger, more easily
removable "floc" particles are formed.

4. Sedimentation:  "Floc" particles are
allowed to settle out of the water and
are subsequently removed as "sludge."
Many of the contaminants from the

Exhibit B-4: (facing page)

Current Safe Drinking Water Act
Need

Approximately $12.1 billion is
needed now to meet current
SDWA requirements. Eighty-four
percent of this need is to protect
against microbiological contami-
nants that pose an acute risk to
health.

Exhibit B-5: (pages B-10
and B-11)

Total SDWA and SDWA-Related
Need

Over the next 20 years, approxi-
mately $16.2 billion is for compli-
ance with existing SDWA
regulations, and $14.0 billion is for
compliance with proposed SDWA
regulations. Another $35.7 billion
is for SDWA-related need.

source water and chemicals
added in Step 1 are removed
in this process. The cleaner,
"clarified" water is then
transferred to the filters.

5. Filters:  The remaining "floc"
particles are removed as the
water passes through the
granular media of the filters.
The clean, filtered water is
collected in piping manifolds
beneath the filters.

6. Disinfectant Addition:
Disinfectant (usually
chlorine) is added to the
filtered water as it is
transferred to the clearwell
or finished water storage.

7. Clearwell Detention:  The
water is held in the clearwell
long enough to allow the
disinfectant to inactivate any
remaining pathogens. A
disinfectant residual is
maintained in the distribu-
tion system to protect
against contamination that
might occur after the water
has left the treatment plant.
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Drinking Water Infrastructure Needs Survey Appendix B

* Includes arsenic, barium, cadmium, chromium, fluoride, mercury, selenium, combined radium-226, -228, and gross alpha particle activity.

)srallod59'.naJfosnoillimni(deeNtcAretaWgniknirDefaStnerruC:4-BtibihxE

etatS RTWS RCT etartiN
dnadaeL

eluRreppoC
V,II,IesahP sMHTT *rehtO latoT

amabalA 6.36 4.0 0.0 1.4 4.0 1.3 9.2 6.47
aksalA 3.72 7.1 2.0 8.6 0.0 0.0 5.0 6.63
anozirA 4.181 5.1 6.6 0.5 0.0 0.0 4.0 0.591

sasnakrA 9.673 8.0 1.0 2.2 4.0 8.23 0.3 1.614
ainrofilaC 7.813,1 2.6 8.171 0.51 6.232 6.76 1.4 0.618,1
odaroloC 4.312 2.1 1.0 0.2 3.0 1.0 3.2 4.912

tucitcennoC 1.27 4.1 2.0 3.4 5.1 0.0 8.0 3.08
erawaleD 8.2 6.0 1.0 1.1 0.0 0.0 1.0 6.4

aibmuloCfotcirtsiD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
adirolF 9.662 7.3 4.0 3.24 0.2 2.21 6.0 1.823
aigroeG 0.103 7.2 3.0 1.6 2.0 1.0 6.1 9.113
iiawaH 9.73 2.0 0.0 4.0 1.0 0.0 0.0 7.83

ohadI 2.71 5.1 2.0 9.0 4.0 0.0 6.0 7.02
sionillI 2.702 3.2 1.31 1.26 9.82 3.2 9.31 9.923
anaidnI 5.89 7.2 2.0 5.62 8.7 1.0 2.1 9.631

awoI 7.16 0.2 2.0 4.2 4.0 1.0 1.1 8.76
sasnaK 7.622 2.1 3.7 3.2 7.3 4.0 2.3 8.442

ykcutneK 8.801 3.0 0.0 8.1 6.0 3.0 9.4 7.611
anaisiuoL 9.96 9.2 2.0 5.6 7.74 7.0 2.84 1.671

eniaM 8.25 7.0 1.0 4.3 1.0 1.0 3.1 5.85
dnalyraM 1.811 9.0 1.0 6.0 0.0 0.0 1.1 8.021

sttesuhcassaM 8.873 6.0 1.0 0.23 1.81 6.0 9.0 0.134
nagihciM 0.973 4.2 2.0 1.92 6.1 1.0 2.2 7.414

atosenniM 5.73 4.8 8.0 5.8 0.0 0.0 4.0 8.55
ippississiM 1.1 4.4 2.0 2.2 0.0 0.0 2.0 0.8

iruossiM 2.401 4.3 2.0 0.4 4.4 8.32 5.2 6.241
anatnoM 7.62 3.1 2.0 9.0 1.0 0.0 6.0 8.92
aksarbeN 1.651 1.1 4.8 3.2 1.1 0.0 2.0 2.961

adaveN 1.13 5.0 1.0 6.0 3.0 5.0 4.8 5.14
erihspmaHweN 0.03 7.1 2.0 1.1 7.1 1.0 2.1 0.63

yesreJweN 9.54 9.0 1.0 8.301 2.11 3.0 4.31 6.571
ocixeMweN 1.82 3.1 2.0 6.3 0.0 0.0 5.0 7.33

kroYweN 3.460,1 4.5 9.0 9.931 3.72 1.1 1.6 0.542,1
aniloraChtroN 0.731 1.4 5.0 6.5 4.0 0.1 8.3 4.251

atokaDhtroN 8.51 5.0 1.0 7.0 0.0 1.31 4.0 6.03
oihO 1.853 4.2 3.0 1.122 3.41 1.0 5.2 7.895

amohalkO 5.332 1.1 0.3 2.11 6.0 2.3 4.01 0.362
nogerO 4.341 0.3 2.0 4.7 7.6 1.0 3.2 1.361

ainavlysnneP 8.513 1.4 5.0 8.77 3.1 3.0 7.4 4.404
ociRotreuP 9.582 3.0 0.0 9.1 2.0 5.8 7.1 6.892

dnalsIedohR 1.04 1.0 0.0 3.4 0.0 0.0 1.0 8.44
aniloraChtuoS 7.451 2.3 1.0 8.6 3.0 2.0 6.1 9.661

atokaDhtuoS 5.62 8.0 9.1 7.1 1.0 0.0 7.0 7.13
eessenneT 8.951 3.0 0.0 3.2 3.0 2.0 6.2 5.561

saxeT 6.999 6.6 7.0 4.21 2.1 5.6 6.01 6.730,1
hatU 8.15 6.0 9.5 6.0 6.0 0.0 4.7 9.66

tnomreV 5.92 8.0 1.0 0.2 1.0 0.0 8.0 4.33
ainigriV 6.533 2.2 3.0 1.02 2.0 2.0 2.2 8.063

notgnihsaW 0.962 5.7 6.0 6.01 4.0 2.0 2.3 5.192
ainigriVtseW 5.521 3.3 1.0 7.5 5.2 3.0 6.4 9.141

nisnocsiW 4.341 8.2 2.0 0.02 8.5 0.0 4.0 7.271
gnimoyW 7.63 4.0 1.0 5.0 1.0 0.0 6.0 3.83

latotbuS 8.769,9 2.011 6.722 4.639 1.824 5.081 7.881 3.930,21

aomaSnaciremA 4.1 0.0 0.0 0.0 0.0 0.0 0.0 5.1
mauG 5.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0

.sIanairaMnrehtroN 2.1 0.0 0.0 0.0 0.0 0.0 0.0 2.1
sdnalsInigriV 2.01 0.0 0.0 2.1 0.0 0.0 0.0 4.11

latotbuS 3.31 0.0 0.0 2.1 0.0 0.0 1.0 7.41

latoT 1.189,9 2.011 6.722 7.739 1.824 5.081 8.881 9.350,21
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Appendix B Drinking Water Infrastructure Needs Survey

* Includes arsenic, barium, cadmium, chromium, fluoride, mercury, selenium, combined radium-226, -228, and gross alpha particle activity.

)srallod59'.naJfosnoillimnideenraey-02(deeNdetaleR-AWDSdnaAWDSlatoT:5-BtibihxE

snoitalugeRgnitsixE

etatS RTWS RCT etartiN
dnadaeL

eluRreppoC
V,II,IesahP sMHTT *rehtO latotbuS

amabalA 0.221 1.2 0.0 4.4 4.0 1.3 9.2 8.431
aksalA 4.33 0.2 2.0 4.11 0.0 0.0 5.0 6.74
anozirA 8.281 7.1 6.6 4.5 0.0 0.0 4.0 1.791

sasnakrA 4.174 0.1 1.0 5.2 4.0 8.23 0.3 1.115
ainrofilaC 1.496,1 6.7 0.271 1.81 4.052 4.97 1.4 8.522,2
odaroloC 3.772 4.1 1.0 8.4 3.0 1.0 3.2 4.682

tucitcennoC 7.111 6.1 2.0 8.01 5.1 0.0 8.0 6.621
erawaleD 3.6 7.0 6.1 3.1 0.0 0.0 1.0 9.9

aibmuloCfotcirtsiD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
adirolF 3.382 5.4 4.0 5.34 0.2 2.21 6.0 5.643
aigroeG 6.383 2.3 3.0 5.01 2.0 1.0 6.1 5.993

iiawaH 1.83 2.0 0.0 5.0 1.0 0.0 0.0 9.83
ohadI 5.82 7.1 2.0 2.1 4.0 0.0 6.0 7.23
sionillI 2.023 9.6 1.31 4.58 1.55 3.2 9.31 0.794
anaidnI 9.801 2.6 2.0 9.72 8.7 1.0 2.1 2.251

awoI 6.411 4.2 2.0 2.3 4.0 1.0 1.1 0.221
sasnaK 0.942 4.1 3.7 0.6 7.3 4.0 2.3 1.172

ykcutneK 2.081 3.0 0.0 2.23 6.0 6.0 9.4 9.812
anaisiuoL 5.58 5.3 2.0 2.7 7.74 8.1 2.84 0.491

eniaM 3.69 8.0 1.0 9.5 1.0 1.0 3.1 6.401
dnalyraM 4.541 0.1 1.0 0.1 0.0 0.0 1.1 7.841

sttesuhcassaM 4.498 7.0 1.0 8.84 1.81 6.0 9.0 6.369
nagihciM 1.214 9.2 2.0 3.201 8.7 1.0 2.2 6.725

atosenniM 9.69 8.8 8.0 1.881 0.0 0.0 4.0 1.592
ippississiM 3.1 5.7 2.0 0.4 0.0 0.0 2.0 0.31

iruossiM 0.641 9.3 2.0 7.4 4.4 8.32 5.2 6.581
anatnoM 3.66 6.1 2.0 4.1 1.0 0.0 6.0 0.07
aksarbeN 7.861 4.1 4.8 3.4 1.1 0.0 2.0 1.481

adaveN 2.43 6.0 1.0 7.0 5.9 5.0 4.8 1.45
erihspmaHweN 2.95 9.1 2.0 1.2 7.1 1.0 2.1 3.66

yesreJweN 0.26 1.1 1.0 1.421 2.11 3.0 4.31 1.212
ocixeMweN 7.83 5.1 2.0 9.3 0.0 0.0 5.0 8.44

kroYweN 2.241,1 4.6 9.0 4.712 0.74 1.1 1.6 1.124,1
aniloraChtroN 5.491 8.4 5.0 7.31 4.0 0.1 8.3 6.812

atokaDhtroN 8.76 6.0 1.0 0.1 0.0 7.31 4.0 5.38
oihO 4.425 9.2 3.0 4.922 3.41 1.0 5.2 8.377

amohalkO 4.403 3.1 4.11 3.21 6.0 2.3 4.01 6.343
nogerO 3.692 3.3 2.0 8.7 7.6 1.0 3.2 6.613

ainavlysnneP 7.353 9.4 5.0 3.882 3.4 3.0 7.4 7.656
ociRotreuP 9.413 4.0 0.0 0.2 2.0 5.8 7.1 8.723

dnalsIedohR 4.36 2.0 0.0 5.54 0.0 0.0 1.0 2.901
aniloraChtuoS 2.002 4.3 1.0 1.7 3.0 2.0 6.1 9.212

atokaDhtuoS 6.35 9.0 9.1 9.1 1.0 0.0 7.0 2.95
eessenneT 0.032 4.0 0.0 5.2 0.01 2.0 6.2 7.542

saxeT 6.173,1 1.8 7.0 7.41 6.1 5.6 6.01 8.314,1
hatU 9.36 8.0 9.5 4.1 6.0 0.0 4.7 0.08

tnomreV 3.33 0.1 1.0 2.2 1.0 0.0 8.0 5.73
ainigriV 8.473 6.2 3.0 6.02 2.0 2.0 2.2 9.004

notgnihsaW 6.813 5.8 6.0 2.21 4.0 2.0 2.3 7.343
ainigriVtseW 1.441 4.3 1.0 9.5 5.2 3.0 6.4 8.061

nisnocsiW 7.961 2.3 2.0 6.011 8.5 0.0 4.0 0.092
gnimoyW 4.04 5.0 1.0 6.0 1.0 0.0 6.0 2.24

latotbuS 3.471,31 0.041 7.732 5.467,1 4.025 3.491 7.881 8.912,61

aomaSnaciremA 8.1 0.0 0.0 0.0 0.0 0.0 0.0 9.1
mauG 6.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0

.sIanairaMnrehtroN 2.1 0.0 0.0 0.0 0.0 0.0 0.0 2.1
sdnalsInigriV 0.41 0.0 0.0 2.1 0.0 0.0 0.0 2.51

latotbuS 6.71 0.0 0.0 2.1 0.0 0.0 1.0 0.91

latoT 9.191,31 0.041 7.732 7.567,1 4.025 3.491 8.881 8.832,61
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Drinking Water Infrastructure Needs Survey Appendix B

).tnoc(deeNdetaleR-AWDSdnaAWDSlatoT:5-BtibihxE

snoitalugeRdesoporP deeNdetaleR-AWDS

etatS RPBD/D RTWSE
noitamrofnI

eluRnoitcelloC
latotbuS

noitubirtsiD

)RCT(tnemevorpmI

amabalA 2.471 8.79 7.0 7.272 7.273
aksalA 4.52 5.71 1.0 0.34 8.622
anozirA 3.49 8.64 7.0 8.141 2.172

sasnakrA 7.611 9.37 5.0 2.191 6.346
ainrofilaC 3.730,1 7.395 1.01 1.146,1 9.868,3
odaroloC 9.751 6.801 1.1 6.762 8.124

tucitcennoC 9.311 1.17 8.0 9.581 4.135
erawaleD 1.42 2.11 2.0 5.53 2.351

aibmuloCfotcirtsiD 3.7 2.5 1.0 7.21 6.57
adirolF 6.082 8.65 1.3 5.043 3.531,1
aigroeG 2.062 9.841 8.1 8.014 5.967
iiawaH 7.41 7.1 1.0 5.61 4.95

ohadI 1.82 4.01 1.0 5.83 6.381
sionillI 3.884 1.592 8.2 2.687 3.554,1
anaidnI 0.841 8.07 9.0 7.912 6.916

awoI 4.59 8.14 6.0 8.731 8.684
sasnaK 1.29 1.16 5.0 7.351 8.236

ykcutneK 4.391 0.341 0.1 4.733 8.484
anaisiuoL 1.471 0.57 1.1 1.052 8.626

eniaM 9.93 4.52 2.0 5.56 0.173
dnalyraM 1.66 3.53 5.0 9.101 5.233

sttesuhcassaM 3.413 6.381 1.2 9.994 3.618,1
nagihciM 8.263 4.122 5.2 7.685 4.533,1

atosenniM 9.19 8.62 4.0 1.911 9.635
ippississiM 6.77 4.7 1.0 0.58 2.736

iruossiM 7.131 9.36 6.0 2.691 4.755
anatnoM 0.43 4.91 2.0 5.35 9.152
aksarbeN 0.33 2.7 1.0 3.04 9.262

adaveN 0.94 8.03 4.0 2.08 8.57
erihspmaHweN 2.14 2.42 2.0 6.56 3.732

yesreJweN 6.332 2.311 6.1 4.843 8.721,1
ocixeMweN 4.72 2.7 1.0 7.43 2.762

kroYweN 7.093 1.142 4.2 3.436 9.584,2
aniloraChtroN 3.442 3.941 4.1 0.593 9.737

atokaDhtroN 1.63 0.12 3.0 3.75 1.022
oihO 1.943 5.481 4.2 9.535 3.123,1

amohalkO 0.041 6.601 8.0 3.742 7.406
nogerO 0.601 2.56 5.0 6.171 4.554

ainavlysnneP 9.834 9.772 8.2 7.917 5.166,1
ociRotreuP 2.431 9.58 8.0 8.022 6.731

dnalsIedohR 3.65 8.63 5.0 6.39 3.832
aniloraChtuoS 0.451 8.39 8.0 6.842 1.162

atokaDhtuoS 6.92 6.51 1.0 3.54 3.641
eessenneT 5.281 0.811 8.0 4.103 2.363

saxeT 4.397 8.284 3.5 6.182,1 8.007,2
hatU 7.021 5.47 9.0 1.691 8.713

tnomreV 5.82 7.71 1.0 3.64 3.951
ainigriV 8.632 7.951 8.1 3.893 8.425

notgnihsaW 1.661 1.27 8.0 9.832 4.182,1
ainigriVtseW 8.47 2.06 3.0 3.531 3.033

nisnocsiW 9.241 6.06 0.1 5.402 8.285
gnimoyW 2.33 4.42 2.0 7.75 3.401

latotbuS 3.688,8 9.340,5 2.95 4.989,31 5.364,53

aomaSnaciremA 8.0 7.0 0.0 4.1 9.4
mauG 3.3 1.1 0.0 4.4 2.03

.sIanairaMnrehtroN 5.0 0.0 0.0 5.0 4.3
sdnalsInigriV 0.4 6.7 0.0 6.11 4.85

latotbuS 5.8 3.9 0.0 9.71 9.69

latoT 9.498,8 2.350,5 2.95 3.700,41 4.065,53
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Appendix B Drinking Water Infrastructure Needs Survey

Permafrost conditions and arctic
temperatures make water system
construction in Alaska Native
communities challenging. A utilidor,
shown to the right, houses drinking
water distribution mains. Often
distribution mains cannot be placed
underground because ice-rich
permafrost soils can be unstable and
burying the lines is not cost effective.
Above ground, piping must be insulated
from arctic conditions. Even when pipes
are insulated, the water must be
circulated and heated with diesel boilers
to prevent freezing. When a community
does not have a distribution system that
delivers water to households, residents
must haul water from a watering point
like the one shown below. The danger
of contamination is significant because
the water is hauled on the same board
walk used to carry away human waste.
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Exhibit B-6: (facing page)

Total Need for American Indian
and Alaska Native Water
Systems by EPA Region

The needs for American Indian
and Alaska Native water systems
totals $1.3 billion.
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Drinking Water Infrastructure Needs Survey Appendix B

1 There are no American Indian water systems in EPA Region 3.
2 Navajo water systems are located in EPA Regions 6, 8, and 9, but for the purposes of
  this report, all Navajo needs are shown in EPA Region 9.
3 Needs for Alaska Native water systems are not included in the EPA Region 10 total.

Note:  Numbers may not total due to rounding.

R10

R8

R9

R6

R7 R5

R4

R3

R2

R1

R10

Locations of EPA Regions

:6-BtibihxE smetsySretaWevitaNaksalAdnanaidnInaciremArofdeeNlatoT

)srallod59'.naJfosnoillimnideenraey-02(noigeRAPEyb

noigeRAPE deeNlatoT

1noigeR 3.0

2noigeR 8.1

3noigeR 1 __

4noigeR 6.51

5noigeR 2.14

6noigeR 5.43

7noigeR 7.5

8noigeR 5.59

9noigeR 2 5.023

01noigeR 3 5.54

smetsySevitaNaksalA 0.277

latoT 6.233,1
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Appendix B Drinking Water Infrastructure Needs Survey

Many American Indians get their
drinking water from watering points.
The Shonto watering point, pictured to
the right, provides water to over 400
Navajo people. Residents use trucks to
haul water to their homes up to 15
miles away. The sign at the watering
point states that there is a water
shortage and asks that the water be
used for household purposes only.
Hauled water is vulnerable to
microbiological contamination. The fill
hose, as well as containers for storage
and transport, can cause contamination.
The pump jack at Burnham, shown
below, operates a watering point that
serves 150 Navajo people. The pump
jack is solar powered, but has a diesel
backup for cloudy days. Fuel stored in
the metal tank poses a direct threat of
contamination to the aquifer and the
well. The Navajo Nation EPA is working
with both communities to improve
sanitary conditions and safety
precautions.
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Exhibit B-7: (facing page)

Need by Category for American
Indian and Alaska Native Water
Systems

Approximately $1.1 billion is
needed now to address problems
that pose public health risks.
Almost $0.2 billion is needed in
the future to ensure the availabil-
ity of safe drinking water over
the next 20 years.
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Drinking Water Infrastructure Needs Survey Appendix B

:7-BtibihxE evitaNaksalAdnanaidnInaciremArofyrogetaCybdeeN

)srallod59'.naJfosnoillimnideenraey-02(smetsySretaW

deeNfoyrogetaC deeNtnerruC deeNerutuF deeNlatoT

noitubirtsiDdnanoissimsnarT 8.606 5.24 3.946

tnemtaerT 2.681 8.29 0.972

egarotS 2.932 4.43 7.372

ecruoS 7.27 3.52 0.89

rehtO 2.13 5.1 7.23

latoT 1.631,1 5.691 6.233,1

Note:  Numbers may not total due to rounding.
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Appendix B Drinking Water Infrastructure Needs Survey

If adequate storage is not available, the
distribution system can lose pressure.
This condition is dangerous because it
can lead to contaminants being drawn
into the distribution system. The
elevated tank, shown to the right, is
severely corroded and should be
replaced. In some cases, systems
replace elevated storage tanks with
stand pipes, pictured below. These stand
pipes have recently been constructed on
a hillside at Polacca, a Hopi community
in Arizona. Even without the hillside
location, these cost-effective tanks can
be tall enough to pressurize a water
system and hold substantial reserves of
water.
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Exhibit B-8: (facing page)

Total SDWA and SDWA-Related
Need for American Indian and
Alaska Native Water Systems

For American Indian and Alaska
Native water systems, the need
for compliance with existing
SDWA regulations is $96.6 mil-
lion, approximately $75.6 million
of which is needed now. A total of
$26 million is for compliance with
proposed SDWA regulations.
Another $185 million is for SDWA-
related need.
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:8-BtibihxE aksalAdnanaidnInaciremArofdeeNdetaleR-AWDSdnaAWDSlatoT

)srallod59'.naJfosnoillimnideenraey-02(smetsySretaWevitaN

noitalugeR deeNtnerruC deeNerutuF deeNlatoT

snoitalugeRgnitsixE

stnanimatnoCrofsnoitalugeR 8.47 0.12 8.59
stceffEhtlaeHetucAhtiw 1

stnanimatnoCrofsnoitalugeR 8.0 — 8.0
stceffEhtlaeHcinorhChtiw 2

latotbuS 6.57 0.12 6.69

snoitalugeRdesoporP

noitcefnisiDdnastnatcefnisiD — 0.81 0.81
eluRstcudorpyB

retaWecafruSdecnahnE — 0.8 0.8
eluRtnemtaerT

eluRnoitcelloCnoitamrofnI 3 — — —

latotbuS — 0.62 0.62

deeNdetaleR-AWDS

)RCT(stnemevorpmInoitubirtsiD 4.471 9.01 3.581

Note:  Numbers may not total due to rounding.

1 Regulations for contaminants with acute health effects include the Surface Water Treatment Rule,
the Total Coliform Rule, and the nitrate standard.

2 Regulations for contaminants with chronic health effects include the Lead and Copper Rule, the
Phase I, II, and V rules, and safety standards for TTHMs, arsenic, barium, cadmium, chromium,
fluoride, mercury, selenium, combined radium-226, -228, and gross alpha particle activity.

3 No capital costs are associated with the ICR for American Indian and Alaska Native water systems.
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